The case of the racemic drug thalidomide is worthy of comment. It was already reported that R-isomer of thalidomide was activated for a sleeping pill, whereas S-isomer resulted in the birth of deformed babies. This negative factor of racemic drug has been led to an increasing preference for single enantiomers in both industry and regulatory authorities. Regulatory control of chiral drugs began in the US with the publication in 1992 of formal guidelines on the development of chiral drugs in a document entitled Policy statement for the Development of New stereoisomeric Drugs. 6, 7 Essential amino acids are classified by L-and D-amino acid. L-amino acids are generally used in feed additives, food and pharmaceutical ingredients, while D-amino acids are applicable for therapeutic raw materials. Essential amino acids enantiomers show different bioactivity according to amino acid [8] [9] [10] [11] [12] like an increase of serotonine by L-tryptophan, part precursor of taurine and cystein and so on. L-amino acid can be consumed through food but D-amino acid is different pathway of produce and feed (e.g D-amino acids are produced by artificial synthesis)
A number of approaches have been used for studying the chiral recognition of organic compounds in the solution phase, which include circular dichroism, capillary electrophoresis, nuclear magnetic resonance, use of chiral reagents in chromatography, etc.. 13 However, it is difficult and complex for such approaches to be applied to products available in the market. This study was conducted to detect products which contain side-effect causing isomer by presenting a method to identify enantiomers of amino acid present in food and drug products.
This research was to study a method to separate single enantiomer from racemate using HPLC and LC-Q-TOF mass spectrometry and we developed and validated the separation analytical method of isomers in amino acid (tryptophan, methionine, phenylalanine, histidine).
To establish method is the best condition to separate of L-, D-phenylalanine, tryptophan, methionine and histidine on simultaneous analytical chromatogram by using HPLC and LC-Q-TOF mass spectrometry (Fig. 1) . The retention time of D-isomer is longer than their corresponding L-isomer which is similar to results obtain by G. Wu, M. Furlanut. We worked to validate the effectiveness of this analytical method by checking linearity, precision, accuracy, limit of detection, limit of quantification and stability. The correlation coefficient (R 2 ) was up to 0.999 at 5 point concentration ( Table 1 ). As shown in Table 2 , LOD was 0.30-1.50 mg/L and LOQ was 0.80-2.00 mg/L with HPLC, and LOD was 16.5-250.0 µg/L and LOQ was 25.0-500.0 µg/L with LC-Q-TOF mass spectrometry, respectively. It is difference LOD and LOQ as component in same condition according to HPLC and LC-TOF mass spectrometry.
In order to check precision and accuracy of analytical substances, we conducted repeated tests of 5 different concentrations three times a day according to validation of guidelines. In addition, we performed repeated tests of each concentration three times over the course of three days. Precision was calculated as RSD % by dividing standard deviation of peak concentration by peak concentration mean value while accuracy calculated as RSD % through dividing mean value estimated based on calibration curve by substances concentration. Precision and accuracy were 0.01-2.05% and 94.5-119.9% with HPLC, 0.17-5.48% and 90.6-111.6% with LC-Q-TOF mass spectrometry according to 8 amino acids, respectively ( Table 2) .
Notes
The relative standard deviations for stability were less than 2% as 0.28-1.92 and 7% as 0.62-6.98 by analyzing HPLC and LC-Q-TOF mass spectrometry, respectively (Table 3) . It was to be stable for at least 24 hours. Table 4 shows the level of suitability of L-phenylalanine, -tryptophan, -methionine, -histidine in products retailed in market by analyzing HPLC and LC-Q-TOF mass spectrometry. The results were derived in the range of 90.1 to 118.5% to 6 commercial samples containing L-form.
The method is capable of separating enantiomers faster in a precise manner compared to other methods, so for that reason, we think that this method will be useful in deciding whether racemate is contained or when developing new drugs.
The results of this study are expected to be useful in confirming safety and effectiveness of food and drug components. It will be continuously necessary to perform the development separation methods of isomers for the advancement of food and drug industry.
Experimental Section
Materials. L-, D-phenylalanine, tryptophan, methionine, and histidine were obtained and purchased from Sigma (UK). All chemicals are of analytical grade were purchased from Sigma-Aldrich (St. Louis, MO, USA) and Merk. Method Validation. The methods were examined by items of specificity, linearity, precision, accuracy, limit of detection, limit of quantification and stability using FDA, ICH and USP guidelines. [14] [15] [16] [17] 
